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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 



Claims 1-4, 7-9, 11-13 and 15-17 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Dordi et al. '578. 



Regarding claims 1 and 8, Dordi et al. '578 teach an electroplating method, 
comprising: loading a substrate into a receiving member configured to support the 
substrate in a face down orientation (column 33 lines 33-47); tilting the receiving 
member to a first tilt angle measured from horizontal (column 34 lines 30-54); displacing 
the receiving member toward the fluid solution at the first tilt angle (column 34 lines 55- 
64); and tilting the receiving member to a second tilt angle or processing angle (column 
38 lines 41-57) measured from horizontal when the substrate contacts the fluid solution, 
the second tilt angle being different from the first tilt angle. 
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Regarding claims 2 and 12, Dordi et al. '578 teach an electroplating method 
wherein the first tilt angle is between about 0 and 90 degrees (column 35 lines 41-48), 
which is within the range of the instant claim. 

Regarding claims 3 and 13, Dordi et al. '578 teach an electroplating method 
wherein the second tilt angle is horizontal or about 0 degrees (column 38 lines 41-57). 

Regarding claims 4 and 9, Dordi et al. '578 teach an electroplating method 
wherein the receiving member is rotated at a rotation rate of between about 0 rpm and 
about 200 rpm (column 38 lines 62-67). 

Regarding claims 7 and 11, Dordi et al. '578 teach an electroplating method 
wherein the plating surface of the substrate is positioned parallel to an upper surface of 
an anode positioned in the fluid solution once the substrate is immersed In the fluid 
solution. The anode is positioned horizontally (figure 6, anode assembly 474), therefore 
the substrate is positioned parallel to the anode when the substrate is in the horizontal 
position. 

Regarding claim 15, Dordi et al. '578 teach an electroplating method, comprising: 
positioning the substrate on a contact ring (column 33 lines 33-47); securing the 
substrate to the contact ring with a thrust plate assembly (column 33 lines 33-47); tilting 
the contact ring to a tilt angle of between 0 and 90 degrees (column 35 lines 41-48), 
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which is within the range of the instant claim; vertically actuating the contact ring toward 
the plating electrolyte while maintaining the tilt angle (column 34 lines 55-64); rotating 
the contact ring at a rotation rate of between about 0 rpm and about 200 rpm (column 
38 lines 62-67); reducing the tilt angle to about horizontal (column 38 lines 41-57) when 
the contact ring initially touches the plating electrolyte; and positioning the substrate in a 
processing position (column 38 lines 41-57). 

Regarding claim 16, Dordi et al. '578 teach an electroplating method wherein the 
second tilt angle is horizontal or about 0 degrees (column 38 lines 41-57). 

Regarding claim 17, Dordi et al. '578 teach an electroplating method wherein the 
plating surface of the substrate is positioned parallel to an upper surface of an anode 
positioned in the fluid solution once the substrate is immersed In the fluid solution. The 
anode is positioned horizontally (figure 6, anode assembly 474), therefore the substrate 
is positioned parallel to the anode when the substrate is in the horizontal position. 

Claims 1-4, 7-9 and 11-14 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Sendai et al. 

Regarding claims 1 and 8, Sendai et al. teach an electroplating method, 
comprising: loading a substrate into a receiving member configured to support the 
substrate in a face down orientation (paragraph 8); tilting the receiving member to a first 
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tilt angle measured from horizontal (paragraph 22); displacing the receiving member 
toward the fluid solution at the first tilt angle (paragraph 21); and tilting the receiving 
member to a second tilt angle or processing angle (paragraph 22) measured from 
horizontal when the substrate contacts the fluid solution, the second tilt angle being 
different from the first tilt angle. 

Regarding claims 2 and 12, Sendai et al. teach an electroplating method wherein 
the first tilt angle is between about 2 and 10 degrees (paragraph 22), which is within the 
range of the instant claim. 

Regarding claims 3 and 13, Sendai et al. teach an electroplating method wherein 
the second tilt angle is horizontal or about 0 degrees (paragraph 22). 

Regarding claims 4 and 9, Sendai et al. teach an electroplating method wherein 
the receiving member is rotated at a rotation rate of between about 10 rpm and about 
250 rpm (paragraph 23). 

Regarding claims 7 and 11, Sendai et al. teach an electroplating method wherein 
the plating surface of the substrate is positioned parallel (figures 11-12) to an upper 
surface of an anode positioned in the fluid solution once the substrate is immersed In 
the fluid solution. 
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Regarding claim 14, Sendai et al. teach an electroplating method wherein the tilt 
angle is greater than 0 degrees at a time when the substrate becomes completely 
immersed in the fluid solution (paragraph 25). 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 



Claims 5, 6, 10 and 19 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Dordi et al. '578 in view of Wang et al. 



Dordi et al. '578 teach the method as described above in addressing claim(s) 1, 8 
and 15. 
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The difference between the reference to Dordi et al. '578 and the instant claims is 
that the reference does not explicitly teach oscillating the substrate. 

Wang et al. teach that it is desirable "to vibrate the substrate, e.g., substantially 
vertically and/or horizontal [sic], relative to the electrolyte solution" (paragraph 81) in 
order to "enhance the fluid flow of the electrolyte solution into the features contained on 
the plating surfaces." 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the method of Dordi et al. '578 by vibrating or 
oscillating the substrate as taught by Wang et al., because it would enhance the fluid 
flow of the electrolyte solution into the features contained on the plating surfaces, and 
because it would enhance metal film deposition rate within the features. 

Claims 14, 18 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Dordi et al. '578 in view of either Sendai et al. or Lumbomirsky et al. 

Dordi et al. '578 teach the method as described above in addressing claim(s) 1 , 8 
and 15. 

The difference between the reference to Dordi et al. '578 and the instant claims is 
that the reference does not explicitly teach the tilt angle is greater than 0 degrees at a 
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time when the substrate becomes completely immersed in the fluid solution (claim 14); 
the anode is tilted (claim 18); nor the central axis of the substrate proximate is centered 
on the electrolyte solution (claim 20). 

Sendai et al. teach an electroplating method wherein the tilt angle is greater than 

0 degrees at a time when the substrate becomes completely immersed in the fluid 
solution (paragraph 25); the anode is tilted from horizontal at an angle of between about 

1 and 10 degrees (paragraph 91); and the central axis of the substrate proximate is 
centered on the electrolyte solution (figures 11-12). 

Lumbomirsky et al. teach an electroplating method wherein the tilt angle is 
greater than 0 degrees at a time when the substrate becomes completely immersed in 
the fluid solution (paragraph 12); the anode is tilted from horizontal at an angle of 
between about 3 and 30 degrees (paragraph 25), since the anode is tilted to the 
corresponding tilt angle of the substrate support assembly; and the central axis of the 
substrate proximate is centered on the electrolyte solution (figure 1). 

Addressing claim 14, it would have been obvious to one having ordinary skill in 
the art at the time the invention was made to have modified the method of Dordi et al. 
'578 by tilting the substrate when the substrate is completely immersed in the fluid 
solution as taught by either Sendai et al. or Lumbomirsky et al., because it would 
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prevent air bubbles from remaining on the surface to be plated and prevent plating film 
defects. 

Addressing claim 18, it would have been obvious to one having ordinary skill in 
the art at the time the invention was made to have modified the method of Dordi et al. 
'578 by tilting the anode as taught by either Sendai et al. or Lumbomirsky et al., 
because it would maintain a parallel orientation with the substrate surface when the 
substrate is tilted in order to prevent air bubbles from remaining on the surface to be 
plated and in order to enhance plating uniformity. 

Addressing claim 20, it would have been obvious to one having ordinary skill in 
the art at the time the invention was made to have modified the method of Dordi et al. 
'578 by maintaining the central axis of the substrate proximately centered on the 
electrolyte solution as taught by either Sendai et al. or Lumbomirsky et al., because it 
would enhance plating uniformity. 

Claims 15-18 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sendai et al. in view of Dordi et al. '578. 

Regarding claim 15, Sendai et al. teach an electroplating method, comprising: 
loading a substrate into a ring-shaped substrate holding portion 42 with electrode 
contacts 46 (figure 6); tilting the receiving member to a first tilt angle measured from 
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horizontal (paragraph 22); displacing the receiving member toward the fluid solution at 
the first tilt angle (paragraph 21); and tilting the receiving member to a second tilt angle 
or processing angle (paragraph 22) measured from horizontal when the substrate 
contacts the fluid solution, the second tilt angle being different from the first tilt angle. 

The difference between the reference to Sendai et al. and the instant claims is 
that the reference does not explicitly teach using a thrust plate assembly to secure the 
substrate. 

Dordi et al. '578 teach a thrust plate assembly to secure the substrate (column 36 
line 33-58). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the method of Sendai et al. by using a thrust plate 
assembly to secure the substrate as taught by Dordi et al. '578, because a thrust plate 
assembly secures the substrate in order for the substrate to be rotated. 

Regarding claim 16, Sendai et al. teach an electroplating method wherein the 
second tilt angle is horizontal or about 0 degrees (paragraph 22). 

Regarding claim 17, Sendai et al. teach an electroplating method wherein the 
plating surface of the substrate is positioned parallel (figures 11-12) to an upper surface 
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of an anode positioned in the fluid solution once the substrate is immersed In the fluid 
solution. 



Regarding claim 18, Sendai et al. teach an electroplating method wherein the 
anode is tilted from horizontal at an angle of between about 1 and 10 degrees 
(paragraph 91). 

Regarding claim 20, Sendai et al. teach an electroplating method wherein the 
central axis of the substrate proximate is centered on the electrolyte solution (figures 
11-12). 

Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Sendai 
et al. in view of Dordi et al. '578, and further in view of Wang et al. 

Sendai et al. and Dordi et al. '578 teach the method as described above in 
addressing claim(s) 15. 

The difference between the references and the instant claim is that the 
references do not explicitly teach oscillating the substrate. 

Wang et al. teach that it is desirable "to vibrate the substrate, e.g., substantially 
vertically and/or horizontal [sic], relative to the electrolyte solution" (paragraph 81) in 
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order to "enhance the fluid flow of the electrolyte solution into the features contained on 
the plating surfaces." 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the combined method of Sendai et al. and Dordi 
et al. '578 by vibrating or oscillating the substrate as taught by Wang et al., because it 
would enhance the fluid flow of the electrolyte solution into the features contained on 
the plating surfaces, and because it would enhance metal film deposition rate within the 
features. 

Claims 5, 6 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Sendai et al. in view of Wang et al. 

Sendai et al. teach the method as described above in addressing claim(s) 1, 8 
and 15. 

The difference between the reference to Sendai et al. and the instant claims is 
that the reference does not explicitly teach oscillating the substrate. 

Wang et al. teach that it is desirable "to vibrate the substrate, e.g., substantially 
vertically and/or horizontal [sic], relative to the electrolyte solution" (paragraph 81) in 
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order to "enhance the fluid flow of the electrolyte solution into the features contained on 
the plating surfaces." 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the method of Sendai et al. by vibrating or 
oscillating the substrate as taught by Wang et al., because it would enhance the fluid 
flow of the electrolyte solution into the features contained on the plating surfaces, and 
because it would enhance metal film deposition rate within the features. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Luan V. Van whose telephone number is 571-272-8521. 
The examiner can normally be reached on M-F 8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on 571-272-1342. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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